0111 Pitkanen, S t u r e Andersson, and Mikko Hallman, Univ. H e l s i n k i , Dept. P e d i a t r i c s , H e l s i n k i , Finland F r e e oxygen r a d i c a l s a r e claimed t o be o f major importance i n t i s s u e damage i n t h e newborn. Ethane (E) and pentane ( P ) a r e s p e c i f i c p r o d u c t s o f f r e e oxygen r a d i c a l mediated l i p i d p e r o x i d a t i o n ( L l p l d s 12: [109] [110] [111] [112] [113] [114] 1977) . We have q u a n t l f i e d t h e s e a l k a n e s In e x p i r e d a i r f r a n 12 I n f a n t s , g e s t a t i o n 25 t o 31 weeks. A l l r e c e i v e d mechanical v e n t i l a t i o n and supplemental oxygen f o r t r e a t m e n t of RDS. A f t e r wash-out w i t h hydrocarbon scrubbed a l r / O t h e e x p i r e d a l r was c o l l e c t e d i n t o a bag, t r a p p e d i n t o Porasi f-c adsorbent, and analyzed w i t h i n t e r n a l s t a n d a r d by gas-chrcmatography.
During t h e f i r s t t h r e e neonatal d a y s E p r o d u c t i o n ranged f r a n 0 t o 133 pral/kg/rnln and P frcm 0 t o 39.5 p m l / k g / rnin. E and P d i d n o t c o r r e l a t e well w l t h t h e s e v e r i t y o f t h e r e s p i r a t o r y f a i l u r e o r w i t h t h e requirement o f supplemental oxygen d u r i n g t h e t i m e o f g a s a n a l y s l s . However, i n f a n t s who e v e n t u a l l y developed BPD (n=2) o r d i e d (n=2), tended t o produce more E (63.4 prul/kg/min, range 0-1331, and P (29.1 prallkglrnin, range 12.9-39.51, conpared t o b a b i e s w i t h a f a v o u r a b i e prognosis: 22.9 pnol/kg/rnin (0-551, and 11.3 v l /kg/rnin (0-22), r e s p e c t i v e l y. We propose t h a t a n a l y s i s o f E and P is l n s t r u n e n t a l in s t u d y i n g t h e r o l e o f f r e e oxygen r a d l c a l s i n d i s e a s e s o f t h e newborn. a his study was designed t o a n a l y s e tie flow behavior o f r e d blood c e l l s (RBC) by means of a mathematical model. According t o t h i s model, t h e f l o w r e s i s t a n c e depends on t h e gap between RBC and v e s s e l wall and on t h e plasma v i s c o s i t y . S u r f a c e a r e a (SA) and volume (V) of RBC from t e n term neonates (N) and t e n a d u l t s (A) were measured by means of a m i c r o p i p e t t e system and plasma v i s c o s i t y (PV) was determined using a c a p i l l a r y viscometer. Neonatal RBC had l a r g e r V and SA t h a n a d u l t RBC (107' 6 vs 9024 f l , and 1 5 g 7 vs 137'7 pm'). PV was lower i n neonates (1.04i.0.10 c P ) t h a n i n a d u l t s (1.26'0.13 c P ) . The c r i t i c a l v e s s e l diameter below t h a t t h e gap becomes t o o small t o allow s u f f i c i e n t l u b r i c a t i o n i s h i g h e r f o r neonatal RBC (3.3pm) t h a n t h a t f o r a d u l t RBC (2.9pm). The d r i v i n g p r e s s u r e , hematocrit and v i s c o s i t y of neonatal RBC i s h i g h e r than t h a t of a d u l t RBC i f both c e l l t y p e s have been suspended i n t h e same medium. However, t h e d r i v i n g p r e s s u r e and v i s c o s i t y of neonatal and a d u l t RBC i s s i m i l a r f o r neonatal and a d u l t RBC i f t h e c e l l s have been suspended i n t h e corresponding neonatal and a d u l t plasma. W e conc l u d e t h a t t h e flow p r o p e r t i e s of neonatal and a d u l t RBC i n vess e l s with d i a m e t e r s of 3.5 t o 6 pm a r e not d i f f e r e n t s i n c e t h e l a r g e r s i z e of neonatal RBC i s compensated by a lower PV.
EFFECT OF BLOOD TRANSFUSION O N BLOOD VOLUME, BLOOD 27 vIscosITy AND PERIPHERAL CIRCULATION IN NEONATES
Bauer K, Versmold HT. Linderkamo 0 Women's Hospital ~n i v . Munich, k h i l d r e n ' s Hosoital Univ. Heidelberg, FRG P e r i p h e r a l blood flow (PBF) depends on blood p r e s s u r e ( P ) , blood v i s c o s i t y ( q ) and v a s c u l a r hindrance ( Z ) : PBF= P/R= P / ( Z x d , where R i s t h e p e r i p h e r a l r e s i s t a n c e . Thus. blood t r a n s f u s i o n can i n c r e a s e PBF' by i n c r e a s i n g P and d e c r e a i i n g Z and d e c r e a s e PBF by i n c r e a s i n g n . We have s t u d i e d PBF (venous o c c l u s i o n plethysmography) , P ( D o p p l e r ) , blood volume (BV, Evans b l u e ) and n ( c a p i l l a r y viscometer) i n 14 anemic n e o n a t e s ( g e s t at i o n a l age 27-42 weeks) d u r i n g t h e f i r s t week of l i f e immediately b e f o r e and a f t e r t r a n s f u s i o n (Tx) o f 20 ml of whole blood. We conclude t h a t Tx r e s u l t s i n v a s o d i l a t a t i o n ( d e c r e a s e i n Z) and i n c r e a s e d p r e s s u r e , t h e r e b y i n c r e a s i n g blood flow i n s p i t e of i n c r e a s i n g blood v i s c o s i t y . 
To f u r t h e r u n d e r s t a n d the p a t t e r n o f c e r e b r a l b l m d f l c w d u r i n g n e o n a t a l EQ.Y), we performed s e r i a l m e a s u r em t s of the peak s y s t o l i c (PSFV) , e n d -d i a s t o l i c (EDW) , and mean b l d f l o w v e l o c i t i e s (MFV)
of the a n t e r i o r c e r e b r a l arteries i n 8 i n f a n t s pre-, d u r i n g , and post--.
Mean + SD v a l u e s of the MFV i n c r e a s e d £ r a n 9.4 + 2.4 an/sec pre-Kim t o 73.0 + 2.2 an/sec (~~0 . 0 1 ) d u r i n g bypass flow (91 + 1 7 m l / 6 n / k q ) . s i m u l t an e o u s l y , the man EDW i n c r e a s e d f r a n 4 . 5 + 1.9 t o 7.2 + 1.7 an/ sec (p<0.01), the mean P S W i n c r e a s e d frcm-10.3 + 1 . 9 6 12.8 + 3 . 1 cm/sec (NS) , and the p u l s a t i l i t y i n d e x (PI: FSFV-EDW/PSFV) d e c r e a s e d from 0.63 + 0.12 to 0.45 + 0.05 (pc0.01) . Post-ECElO v a l u e s of MFV (8.4 +-2.5 an/sec) , E 5 W (3.8 + 1.4 cm/sec) , P S W (9.3 5 2 . 5 an/sec) ,-and P I (0.60 2 0.08) w e r e ccmparable to preECm3 v a l u e s . During weaninq f r a n EQ.10 the P I i n c r e a s e d s t e a d i l y w i t h a c o n c a n i t a n t d e c r e a s e o f the MFV.
These d a t a i n d i c a t e that d u r i n g n e o n a t a l ECM) c e r e b r a l perfus i o n is h i g h e r and c e r h r a l v a s c u l a r resistance 1-r than prea n d pst-ECMl and t h a t these c m e s a r e r e l a t e d t o the m u n t o f b y p a s s used.
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Ophthalmic Blood Flow Veloclty (OBFV) In Sick Neonates.
Llndner W. Schindler M. Rlegel K. Versmold HT'. Department of Pedlatr. a n d Gyn. Ob: .
Univ. of Munlch. F.R.G. Abnormal pattern of cerebral BFV (CBFV) i s known i n neonates with diseases, associated with a n lncreased risk of retinopathy of prematurity (HOP).No inforrnation i s available on OBFV (cmls) i n sick neonates. We s t u d i e d OBFV and CBFV by pulsed Dopplersonography In 21 preterm (median gest. a g e 2 8 wks. range 24-32) a n d 5 term neonates. with different problems, causing abnormal CBFV. (Patent d u c t u s art.(PDA, n=15). Indomethacin(n=l), polycythernla(n=6), hypocapnla (n=6), hydrocephalus(n=l). 30 normal neonates ( I ) , matched for GA. s e r v e d a s controls. Results: Changes In OBFV were always related t o changes In CBFV. No I n f a n t wlth abnormal CBFV h a d normal OBFV. PDA caused Increased systolic and decreased or reverse diastolic OBFV. All o t h e r condltions were associated with a decrease i n s y s t . a n d d i a s t . OBFV. Mean OBFV decreased between 3 0 a n d 8 1 % i n polycythemic infants. The decrease was usually more marked In OBFV t h a n i n CBFV. however In hypocapnic Infants mean OBFV was l e s s decreased (2% 1 torr pCOd t h a n CBFV (4% / torr pCOz). Conclusion: Low OBFV i s present i n neonates with clinical conditions causing decreased CBFV, t h l s may cause abnormal r e t i n a l perfusion. Thus, abnormal OBFV may be a risk f a c t o r for ROP. COz reactivity of ophthalmic and cerebral a r t e r i e s may be different.
( 1 ) Controls a r e partly presented i n Pediatr Rcs 22:241A. 1987.
RENAL HANDLING OF SIALIC ACID (SA)
30 Martin Renlund, R a i l i Seppala, Frank T i e t z e , I s a Bernard i n i and William Cahl. NICHD, NIH, Bethesda, MD, USA, and U n i v e r s i t y of H e l s i n k i , Finland S i a l i c a c i d (SA) i s mainly bound t o g l y c o c o n j u g a t e s and i s a component of glomerular membranes. F r e e SA i s t h e most abundant n e g a t i v e l y charged c a r b o h y d r a t e i n u r i n e . S a l l a D i s e a s e (SD) i s a lysosomal s t o r a g e d i s o r d e r due t o impaired e g r e s s of f r e e SA from lysosomes. SD p a t i e n t s h a v e 5-10 times e l e v a t e d f r e e SA i n t h e i r u r i n e and plasma.
We determined t h e r e n a l c l e a r a n c e of SA i n c o n t r o l s and SD pat i e n t s o v e r a broad range of f i l t e r e d l o a d s , u s i n g a n HFLC method. A l l p a t i e n t s had a normal c r e a t i n i n e c l e a r a n c e o r glomerular f i l t r at i o n r a t e (CFR). The SA c l e a r a n c e approximated t h e CFR i n a l l sub-J e c t s , r e g a r d l e s s of f i l t e r e d l o a d ; hence, t h e f r a c t i o n a l e x c r e t i o n of SA was approximately 100%. These r e s u l t s s u g g e s t t h a t f r e e SA i s f i l t e r e d by t h e k i d n e y s and n o t reabsorbed, which c o n t r a s t s markedly with t h e r e n a l h a n d l i n g o f g l u c o s e , which i s e f f i c i e n t l y reabsorbed a t plasma c o n c e n t r a t i o n s 1000 times t h a t of f r e e SA.
Plasma SA F i l t e r e d Load F r a c t i o n a l E x c r e t i o n (nmollml) Inmollmin) 
